SUMMARY H-reflexes of the flexor carpi radialis muscle were studied in 52 controls and 25 cancer patients with radiation-induced brachial plexopathy. It was found that H-reflex conduction velocity (H-RCV) decreased with increasing age. This was not true for H-reflex latency (H-RL) and inter-latency times. There were no H-RCV and latency differences between age-matched male and female subjects. In the affected arm the reflex was absent in nine patients and delayed in 16 patients in whom H-RCV was decreased in 13 patients. Three patients showed large H-RL differences which were also notable features in median nerve disease in the region of the brachial plexus.
H-reflexes of the flexor carpi radialis muscle have been well documented,' 2 but their clinical significance has not been studied in detail. In this report, we have determined parameters in control subjects and in addition studied reflex changes in cancer patients with brachial plexus lesions induced by radiation therapy.
Material and methods
The electrophysiological examinations were performed in an air conditioned room with the temperatures controlled between 23°C and 25°C. Surface temperatures of the upper arms ranged from 32°C to 34°C. EMG and H-reflexes of the flexor carpi radialis muscle in the right and left arm were performed by coaxial electrodes in both the controls and the patients. To elicite the flexor carpi radialis H-reflex the median nerve in the cubital fossa was stimulated with bipolar surface electrodes. The elbow joint was positioned at 30°C flexion. Square The table represents the absolute values of these 16 reflexes and the right/left differences of H-RCVs, H-RLs and ILTs. They were significantly longer (p < 10-4) than those found in the controls. In the affected arm H-RCV felt into the normal range in 12, H-RL in nine and ILT in eight patients. However, with respect to right/left differences H-RCV was normal in three patients, H-RL normal in one patient and ITL normal in none of the patients. The relationships between age and H-RCV in both the affected and unaffected arm were not different from those determined in the controls (p = 0-84 and p = 0-89, respectively).
EMGs of flexor carpi radialis were normal in all of the unaffected arms and in 12 of the affected ones in which the H-reflex was absent in four and delayed in eight. EMGs showed denervation in 13 patients in whom the H-reflex was absent in five and delayed in eight.
Interesting observations were made in two patients where part of the M-responses were succeeded by three late responses (fig 2A) , and in one patient where M-responses were followed by late responses of which latencies differed markedly from each other ( fig 2B) . All below the threshold for obtaining maximal M-responses. Only the H-reflex with the shortest latency time was used for the study. In the three patients flexor carpi radialis EMGs were normal.
Discussion
Radiation-induced brachial plexus lesions are commonly seen in patients with malignant diseases.4 The few related EMG reports in this complication describe delayed nerve conduction velocities, decreased amplitudes of sensory nerve potentials, denervation potentials and myokymic discharges.5-7 In our 25 patients denervation potentials in flexor carpi radialis muscles occurred in 13 patients. Overlying scarring and fibroid induration prevented electroneurography of proximal nerve segments. In contrast, eliciting flexor carpi radialis H-reflexes provides a useful method for demonstrating a proximal median nerve lesion. On the side of the plexopathy no H-reflex occurred in nine patients. In in 15 and ILT in 16 patients. In 13 patients the H-RCV was delayed. This difference lies partly in the range of normal of right/left difference being larger for H-RCV than for latency times. Although the cervical root along which the flexor carpi radialis H-reflex pass is not known, the C6 spine was taken for measuring the nerve segment because it is suggested that the flexor carpi radialis muscle is innervated by the C6 and C7 roots.8 Measuring the length of the proximal segment of the median nerve with the arm pronated and abducted to 90°C, which may be more precise than our method was impossible in most of our patients because of shoulder contracture due to radiation-induced fibrosis. This experience led to our method of estimating the H-RCV. Despite these factors we found, as with the F-wave9 or conventional nerve conduction velocity,'0 a decline of H-RCV with advancing age. This suggests that our measuring method was satisfactory. Otherwise, estimating the H-RL or probably more precise calculating the ILT seems sufficient in asymmetrical nerve lesions. In symmetrical injury, however, conversion of H-RL to conduction velocity may be of greater importance.
The high incidence of H-reflex abnormality in our study is certainly explained by selection of our patients. All had brachial plexopathies with sensory signs in the median nerve distribution and most of them had an abnormal biceps reflex. Mild motor signs were present in 21 patients which involved the upper plexus (C5 -C6) in 13, and C6 and C7 roots in eight patients. The large difference between H-RLs found in three patients having normal EMGs of flexor carpi radialis muscles suggests a predominant lesion of afferent fibres in these patients. The finding may be important for interpretating abnormal cervical cord potentials when somatosensory evoked potentials are used for demonstrating lesions of the brachial plexus.
In conclusion the present study has shown that recording of the H-reflex in the flexor carpi radialis muscle affords a useful tool in demonstrating a proximal lesion of the median nerve in the plexus region as a complication of radiation therapy. 
